ABSTRACT WALLIS, CRAIG (Baylor University College of Medicine, Houston, Tex.), FRED MORALES, JOYCELYN POWELL, AND JOSEPH L. MELNICK. Plaque enhancement of enteroviruses by magnesium chloride, cysteine, and pancreatin. J. Bacteriol. 91: 1932Bacteriol. 91: -1935Bacteriol. 91: . 1966.-Plaque formation of 21 echoviruses (types 1-6, 9, 13, 15-19, 23-26, 29-32) and 8 coxsackieviruses (B1-6, A7, and A9) was enhanced by increased concentrations of MgCl2, L-cysteine, and pancreatin in agar overlay medium. In most cases, cationic and anionic polymers (diethylaminoethyl dextran, dextran sulfate, or protamine sulfate) were ineffective. All strains of poliovirus and group B coxsackieviruses were enhanced under agar by MgCl2. Five of the eight coxsackieviruses tested were also enhanced by cysteine or pancreatin. Certain enteroviruses, which have been difficult to assay by plaque method, can now be quantified effectively by incorporation of additives such as MgCl2, cysteine, or pancreatin into the overlay medium.
Since the initial observation by Takemori and Nomura (11) that agar polysaccharides may contain inhibitors of poliovirus, replication of a number of viruses has been shown to be inhibited under agar (1-7, 9, 10, 13, 14, 18) . In all the cases cited above, Noble agar was used for overlays. We have previously shown that monkey kidney cells do not do as well under Noble agar as they do under bacteriological agar (Difco), and that Noble agar may inhibit the growth of certain viruses (18) . These findings have recently been confirmed by Nagai and Hammon (8) .
Recently, we observed that type 4 echovirus produced earlier and larger plaques when additional cysteine was incorporated into the medium (17) , and that poliovirus and reovirus plaque formation is enhanced, respectively, by MgC12 (15) 2) indicates the plaque count was two times that of the additive-free control cultures and the plaque size was two times greater; -3 (-2) indicates the plaque count was one-third and the plaque size one-half that of the control; 0 indicates plaque count and size same as controls.
VOL. 91, 1966 Table 1. A number of investigators (1-7, 9, 10, 13, 14, 18) have reported that anionic polymers counteract the inhibitory action of agar polysaccharides. However, they used Zajac and Crowell (19) reported that pancreatin rendered HeLa cells resistant to infection with group B coxsackieviruses. In our present study, the presence of pancreatin in the overlay medium had no inhibitory effects on these viruses. However, we used monkey kidney cells exclusively, and the receptors of monkey kidney cells may be more resistant to pancreatin than those of HeLa cells.
